Ca2+/calmodulin-dependent protein kinase II. Isozymic forms from rat forebrain and cerebellum.
Ca2+/calmodulin-dependent protein kinase II, an abundant brain protein proposed to mediate a number of Ca2+-regulated processes in neuronal tissue, is composed of autophosphorylatable subunits of Mr 50,000 and 60,000/58,000. A recent study (McGuinness, T. L., Lai, Y., Greengard, P., Woodgett, J.R., and Cohen, P. (1983) FEBS Lett. 163, 329-334) suggested that this kinase exists as isozymes which vary in the relative ratio of these subunits in different tissues or species. Other studies (Walaas, S. I., Nairn, A. C., and Greengard, P. (1983) J. Neurosci. 3, 291-301, 302-311) provided evidence which suggested that the ratio of these phosphopeptides might vary in different brain regions. In the present investigation, we have tested this possibility by comparing Ca2+/calmodulin-dependent protein kinase II purified from rat forebrain and cerebellum. The two kinases had similar purification characteristics, subunit compositions, physical properties, and substrate specificities. Gel filtration and sucrose density gradient centrifugation provided an estimated molecular weight of 550,000 for the forebrain kinase and 615,000 for the cerebellar kinase. The kinases from the two regions clearly differed in the relative proportions of the Mr 50,000 and 60,000/58,000 subunits. Three independent methods indicated that the forebrain kinase contained the Mr 50,000/(60,000/58,000) subunits in approximately a 3:1 ratio, while the cerebellar kinase contained the Mr 50,000/(60,000/58,000) subunits in approximately a 1:4 ratio. The forebrain kinase subunits were shown to be identical to the corresponding subunits of the cerebellar kinase by several criteria. The data are consistent with the existence in various brain regions of isozymic forms of Ca2+/calmodulin-dependent protein kinase II which differ in their relative subunit ratios.